In this paper a new class of sets called # generalized semi pre closed sets introduced and its properties are studied. Further # gsp-open set and # gsp-neigbourhood are introduced.
Introduction
In 1996 H.Maki and T.Noiri [7] found the the new class of sets, the generalized pre closed sets. Later 2000 M.K.R.S Veera kumar [13] and [14] introduced * g-closed set and # gsclosed sets respectively. In this paper a new class of sets, # GSP closed sets in topological spaces are introduced and some of their fundamental properties are examined. Further # gsp-open set, # gsp-neighbourhood are introduced and their properties are discussed.
Preliminaries
Throughout this paper (X, τ) and (Y, σ ) represents topological spaces on which no separation axioms are assumed, unless otherwise mentioned. For a subset A of X the closure of A and interior of A denoted by cl(A) and int(A) [3] . The union of all preopen sets of X contained in A is called preinterior of A and is denoted by pint(A). The intersection of all preclosed sets of X containing A is called pre-closure of A and is denoted by pcl(A). We recall the following definitions that are pre requisites for our present study. (ii) a semi-open set [4] if A⊆cl(int(A)) and semi-closed if int(cl((A))⊆A.
(iii) a α-open set [10] if A⊆ int(cl(int(A))) and preclosed if cl(int(cl(A)))⊆A.
(ii) a weakly generalized closed set(briefly wg-closed) [9] if cl(int(A)) ⊆ U whenever A ⊆ U, U is-open in (X, τ).
(iv) a generalized semiclosed (briefly gs-closed) [1] if scl(A) ⊆ U whenever A ⊆ U, U is-open in (X.τ).
(v) α-generalized closed (briefly αg-closed) [6] if αcl(A) ⊆ U whenever A ⊆ U, and U is-open in (X, τ).
(vi) a w-closed set [12] if cl(A) ⊆ U, whenever A ⊆ U and U is semi-open in (X, τ).
(vii) a * g-closed set [13] if cl(A) ⊆ U, whenever A ⊆ U and U is w-open in (X, τ).
(viii) a # g-semi closed set(briefly # gs-closed) [14] if scl(A) ⊆ U, whenever A ⊆ U and U is * g-open in (X, τ). The family of all # gsp-closed sets in topological space X is denoted by # GSPC(X). Theorem 3.2 Every closed set is # gsp-closed Proof. The proof follows from the definition and the fact that every closed set is pre-closed.
Hash generalized semi pre closed sets
The converse of the above theorem need not be true as seen from the following example. Example 3.3 X = {a, b, c} with the topology τ = {X, φ , {a, c}}. Let A = {a}, then A is # gsp-closed set but not closed. Theorem 3.4 Every α-closed set is # gsp-closed.
Proof. The proof follows from the definitions and the fact that every α-closed set is # gsp-closed.
The converse of the above theorem need not be true as seen from the following example. Example 3.5 X = {a, b, c, d} with the topology τ = {X, φ , {a, b}}. Let A = {a}, then A is # gsp-closed set but not α-closed. The converse of the above theorem need not be true as seen from the following example. Example 3.7 Let X = {a, b, c, d, e} with the topology τ = {X, φ , {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b, c}}. Let A = {a, e}, then A is gp closed but not # gspclosed. Theorem 3.8 Every # gsp-closed set is weakly generalized closed.
Proof. Let A be any # gsp-closed set in X, Let U be any open set containing A, since every open set is # gs-closed and cl(int(A))⊆pcl(A), we have cl(int(A))⊆U.Hence A is weakly generalized closed.
The converse of the above theorem need not be true as seen from the following example. Example 3.9 Let X = {a, b, c, d} with the topology τ = {X, φ , {a}, {b}, {a, b}, {a, b, c}}. Let A = {a, b, d}, then A is weakly generalized closed but not # gsp-closed set. Remark: # gsp-closed sets are independent of g-closed, * gclosed set and # gs-closed set,sg-closed,gs-closed and αg closed.
The following examples show that # gsp-closed sets are independent of g-closed( * g-closed) Example 3.10 Let X = {a, b, c, d}, τ = {X, φ , {a}, {b}, {a, b}, {a, b, c}}. The set A = {a, d} is g-closed( * g-closed) but not # gsp-closed. The set B = {c} is # gsp-closed but not g-closed( * gclosed).
The following examples show that # gsp-closed sets are independent of # gs closed. Example 3.11 Let X = {a, b, c, d} with the topology τ = {X, φ , {a}, {c}, {a, c}}. Let A = {b}, then A is # gs-closed but not # gsp-closed. Example 3.12 Let X = {a, b, c, d} with the topology τ = {X, φ , {a, b}}. Let A = {b, c}, then A is # gsp-closed but not # gs-closed.
The following examples show that # gsp-closed sets are independent of gs-closed(sg-closed) Example 3.13 Let X = {a, b, c, d}, τ = {X, φ , {a, b}}. Then the set A = {a} # gsp-closed but not gs-closed(sg-closed). Example 3.14 Let X = {a, b, c, d}, τ = {X, φ , {a}, {b}, {a, b}}. The set A = {b, c} is gs-closed(sg-closed) but not # gsp-closed.
The following examples show that # gsp-closed sets are independent of αg-closed. Example 3.15 Let X = {a, b, c, d}, τ = {X, φ , {a}, {b}, {a, b}, {a, c}, {a, b, c}}. Then the set A = {a, d} is αg-closed but not # gsp-closed. Example 3.16 Let X = {a, b, c, d}, τ = {X, φ , {a, b}}. The set A = {a} is # gsp-closed but not αg-closed.
Characteristics of # GSP-closed and
# GSP-open sets Proof. (i) Since X ∈ # gspN(x), # gspN(x) = φ .
# GSP neighbourhoods
(ii) Let A ∈ # gspN(x), then there exist a #gsp-open set G such that x ∈ G ⊆ A this implies x ∈ A. (iii) Let x ∈ #gspN(x), then there exists a #gsp-open set G such that x ∈ G ⊆ A, since A ⊆ B, then x ∈ G ⊆ B this implies B ∈ # gspN(x).
